Notes 4.3 Using scientific Notations to Describe Very small Quantities
Focus question: How can negative powers of 10 make small numbers easier to write and compare?
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Express the diameter of the red blood
cell shown in standard form.
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The diameters of human cells photographed Red Blood Cell
with a microscope in one lab are shown 0.000008 m
(photos not to scale). Estimate each number
in scientific notation using a single digit for
the first factor. Then fill in the blanks.

aA___ cellisabout 6 times as large

as a white blood cell. White Blood Cell

. 0.0000108 m

b. A cheek cell isabout —_times as large
as a red blood cell.
@
A cellisabout 1.25 times as
Cheek Cells (inner)
largeasa____ cell

0.000063 m
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Estimate the numbers in scientific notation.
Cheek cell: 0.000063 6 x 107
Red blood cell: 0.000008 = 8 x 107
White blood cell: 0.0000108 = 1 x 1075

a. A cheek cell is about 6 times as large as a white blood cell.

Cheek cell: 6 10°° " fhe numbers have the same
White blood cell: 1x 1075 power of 10.

Since £ = 6 and the numbers have the same power of 10, a

cheek cell is about 6 times as large as a white blood cell.
b. A cheek cell is about 7.5 times as large as a red blood cell.

Cheek cell: 6 x 107 fhe numbers differ by one
Red blood cell: 8 x 1076 power of 10.
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Since & = 0.75 and the numbers differ by one power of 10, a
cheek cellis about 0.75 x 10 or 7.5 times as large as a red blood

cell.

<. A white blood cell is about 1.25 times as large as a red blood cell.

White blood cell: 1x 1075 The numbers differ by one
Red blood cell: 8 x 1076 power of 10.

Since = 0.125 and the numbers differ by one power of 10, a

white blood cell is about 0.125 x 10 or 1.25 times as large as a red
blood cell.
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The length of cell Ais 3 x 1074 m and the length of cell B is

3 x 1075 m. How many times as long is cell A than cell B?
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Sample: Negative powers of 10 can help you express small

numbers in scientific notation. This form makes numbers easier

to compare because you can compare the powers of 10. If two

numbers have the same power of 10, you can compare the

first factors.
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1x10-8m
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Express the diameter of the red blood
cell shown in standard form.

The exponent is ~6. Move
. the decimal 6 places to the

=0.000007 _eft

7.0 x 107 = 0.000007.
M

The diameter of the red blood cell is 0.000007 m.
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The length of cell Ais 3 x 10~4 m and the length of cell B is
3 x 1075 m. How many times as long is cell A than cell B?

CellA 3x 1074

= The numbers differ by one
CellB 3x10°°

~—_ powerof 1

Since

= 1and the numbers differ by one power of 10, Cell
A'is 1x 10, or 10 times as long as Cell B.
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Human eyes are sensitive to only a very small region
of the electromagnetic spectrum called visible light.
Express the wavelength of violet light in scientific
notation.

visible light

Violet (wavelength)
0.0000004 m
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Method 1

Move the decimal point to get a
0.0000004.0 factor greater than or equal to 1
S A but less than 10.

Write the number as a product

0.0000004 = 4.0 x 0.0000001
of 2 factors.

0.0000004 = 4.0 x 1077 Write 0.0000001 as a power of 10.

Violet light has a wavelength of 4.0 x 1077 m.
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Method 2

0.0000004.0 The decimal point moves 7 places to the right.
Wwwww
0.0000004 = 4.0 x 10-7 Use =7 as the exponent of 10.

Violet light has a wavelength of 4.0 x 107 m.
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An X-ray can have a wavelength of 0.00000001 m. Express this
wavelength in scientific notation.
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The rate at which Earth's tectonic plates move varies around the world. One of

Earth's plates moves about 1.23 x 107 cm per day. Express this rate in standard
form.
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1235 168 % 00123 The exponent of 10is 2
. Move the decimal 2 places
~00123 o the lft.

This plate moves at a rate of 0.0123 cm per day.




